Alpha-adrenergic inhibition of rat pancreatic beta-cell replication and insulin secretion is mediated through a pertussis toxin-sensitive G-protein regulating islet cAMP content.
The rate of DNA synthesis, insulin secretion and cAMP content in isolated pancreatic islets were markedly inhibited by long-term exposure to the alpha 1-adrenoceptor agonist phenylephrine, the alpha 2-adrenoceptor agonist clonidine and the beta-adrenoceptor antagonist propranolol. Pertussis toxin or the stimulatory cAMP analog Sp-cAMPS increased DNA synthesis and insulin secretion in the absence of the adrenergic agents. Pertussis toxin blocked the inhibitory actions of these agents on DNA synthesis, insulin secretion and cAMP content, and a similar protection was imposed by Sp-cAMPS. Thus, long-term alpha-adrenergic stimulation interferes with signaling through pertussis toxin-sensitive G-protein(s) and, by decreasing the islet cAMP content, inhibits beta-cell DNA synthesis and insulin secretion.